Objectives: To investigate whether sex, age, and deprivation inequalities existed in the prescription of secondary preventive treatment for coronary heart disease (CHD) in Scottish general practice and whether these differences altered over time. Design: 6 year cross sectional study based on general practice morbidity and prescribing data. Setting: 55 primary care practices in Scotland. Subjects: 14 435 patients with diagnosed CHD. Main outcome measure: Prescription of various groups of secondary preventive treatment in six study years.
C oronary heart disease (CHD) continues to be a leading cause of morbidity and mortality in Scotland, 1 which has the sixth and fifth highest death rates worldwide for ischaemic heart disease for men and women, respectively. 2 The white paper ''Towards a healthier Scotland'' set targets of halving premature mortality from CHD by 2010 and outlined a programme of regular measurements to identify health inequalities. 3 The 2002 CHD strategy for Scotland recommended that prevention strategies should adopt a population approach to improve the general health status of Scottish communities, complemented by a targeted high risk approach for patients at increased risk of developing CHD. 4 Such approaches have contributed to a reduction in CHD mortality through a combination of reductions in major risk factors such as smoking and the treatment of cholesterol and blood pressure. 5 Secondary prevention treatments are based on evidence of the effectiveness of antiplatelet agents (aspirin and clopidogrel), statins, b blockers, and angiotensin converting enzyme (ACE) inhibitors in patients with CHD. 6 Although there have been important decreases in CHD mortality in recent years, Scottish men have benefited from a 10% greater reduction than women since 1980. 1 Furthermore, cross sectional studies suggested a lower use of secondary prevention treatments among women than among men. 7 8 Meanwhile, studies have also shown temporal increases in the use of aspirin and statins for the secondary prevention of CHD. [9] [10] [11] We investigated whether sex, age, or deprivation inequalities existed in the prescription of secondary prevention treatments for CHD in Scottish general practice and whether these differences altered over the six years studied. In addition, we determined whether age and deprivation differences occurred over this time.
METHODS
Anonymised data were obtained by the Primary Care Clinical Informatics-Research Unit (PCCIU-R) at the Department of General Practice & Primary Care, University of Aberdeen, from 55 practices participating in the continuous morbidity recording (CMR) project in Scotland. 12 Since 1994 the number of practices contributing data has increased such that by 2001, all practices were contributing up to date morbidity data. The practices record detailed information on repeat prescriptions with the reason for every face to face doctor-patient encounter coded and entered by trained data operators. Participating practices are encouraged to record data to their highest level of diagnostic certainty. Diagnoses include events confirmed by hospital colleagues as well as those made within general practice. The Information and Statistics Division administers the CMR project and operates a continuous quality assurance system for completeness and accuracy of data entry. 13 From the accumulated data, we identified patients registered with the practices and who had a computer record of ever having had a CHD event (indicated by a Read code of G3 and below) on 31 March for six successive years (1997 to 2002). We also determined key characteristics of each identified patient with CHD at each time point: sex, age (, 54, 55-64, 65-75, and > 75), the number of related comorbidities (diabetes (C10 and below), heart failure (G582 and below), or hypertension (G2 and below)), and deprivation quintiles. Deprivation categories are based on Carstairs's seven scores, with each quintile representing one fifth of the whole Scottish population. 14 15 The postcode was missing for a small number (n = 200) of all patients registered with the study database and those patients were assigned their practice postcode. The deprivation category 1 represents the most affluent group of patients with category 5 representing the most deprived.
Use of secondary prevention treatments was assessed by determining whether at each of the six end of year time points a prescription for an ACE inhibitor, an antiplatelet (including aspirin and clopidogrel), a b blocker, and a statin had been issued in the preceding 12 months. The chances of the sex, age, and deprivation groups receiving each type of treatment was determined by calculating the odds ratios and 95% confidence intervals. The first group within each variable served as the reference group. The odds ratios were adjusted for potential confounding by sex, age, co-morbidity, deprivation, and practice differences by binary logistic regression. For clarity, each odds ratio and 95% confidence interval was rounded to one decimal point. This sometimes meant that the upper or lower limit of the confidence interval appeared to be the same as the odds ratio. Data were analysed with SPSS for Windows 11.0 (SPSS Inc, Chicago, Illinois, USA). The study protocol was approved by the Scientific Advisory Group of the PCCIU-R.
RESULTS
At 31 March 2002, 14 435 (4.0%) of all patients registered in our study practices had a code for CHD on their records. During the six study years, the prevalence of CHD had increased with men having higher rates at each time point than women (table 1). The use of all secondary prevention treatments increased over the study years ( 
DISCUSSION
This analysis of prescribing data derived from a number of practices in Scotland has shown important differences in the provision of secondary preventive treatments for CHD. Women were less likely than men to receive any one secondary prevention treatment, ACE inhibitors, antiplatelets, b blockers, or statins. These differences tended to worsen over the study period. Important differences in prescribing between age groups existed for all secondary preventive treatments. A lower use of statins was found among the most deprived group in the years ending March 1998 through to March 2001.
This study was based on a relatively large dataset derived from practices broadly representative of all Scottish practices apart from those serving very deprived areas. Patients assessed in the study were those with a documented episode of CHD on their computerised record. We did not have details of the criteria used when the diagnosis was made.
Over the six year study period, we observed an increasing prevalence of CHD in contrast to a declining incidence in the rates recorded by national datasets. 16 The difference may be due to temporal changes in the completeness of recording of CHD by the practices in our dataset, to improved survival, or to changes in diagnostic criteria. Others have found that a programme of repeated assessment, feedback, and training appears to improve data quality. 17 A notable feature of CMR practices is the dedicated support to enter each patientdoctor contact. Therefore, once a diagnosis is made, there should not be any difference between patients in the recording of that diagnosis. In addition, our outcome measure (drug treatment) is recorded routinely and comprehensively by all practices for all patients. Thus, whatever the diagnostic label applied, appropriate secondary prevention should be the same, irrespective of age, sex, or deprivation. Comparisons between groups and over time, therefore, should be valid. One consequence of having a larger number of patients at risk over the study period was that the odds ratio estimates became more stable, with narrower confidence intervals. Some of the trends over time, therefore, may have been due to increasing precision of the risk estimates. We did not have any information about the severity of CHD in different groups in the study, although we did adjust for a number of related disease co-morbidities. Even though we were able to allow for confounding of sex, age, deprivation, or cardiac related co-morbidities, residual confounding from inadequate adjustment or from other important factors (such as smoking status) may account for our findings.
The CHD prevalence in 2002 of 4.0% obtained from our data compares with the 5.5% estimate made by the Scottish health survey.
18 Similar sex differences in secondary preventive treatment have been found in some 7 8 but not all studies. 10 Although both sexes benefited from substantial use of secondary preventive treatments overall, the widening gap in prescribing between the sexes may explain (at least in part) the more modest fall in mortality from CHD among women in Scotland during the past two decades. Our finding of lower use of statins among the most deprived group in the years ending March 1998 through to March 2001 supports data from another study of statin prescribing of that period, which found that they were prescribed less in more deprived practices. 24 Although CHD is a leading cause of death among women, women do not usually list heart disease among the health problems they consider important. 20 Furthermore, the investigation and management of cardiovascular disease differs between women and men. 21 Several reasons have been put forward to explain this differential care in women. As chest pain is more often associated with normal epicardial arteries in women than in men, practitioners may believe that angina in women is less likely to be followed by serious cardiovascular events. 22 This may explain, in part, why practitioners are more likely to attribute anginal symptoms in women to noncardiac causes. 20 Therefore, practitioners may believe that angina is a benign symptom in women leading to less aggressive secondary preventive measures. Research performed in primary care has shown that doctors' interpretations of patients' symptoms and conversational styles differ for men and women. 23 Women are also less likely to attend for cardiac rehabilitation after a myocardial infarct, which further reduces the opportunity to implement adequate secondary preventive measures that may not have been initiated in hospital. 24 The lower use of statins among older patients with CHD may have been due to prescriber perceptions that these treatments are less effective or less cost effective in this group. Recent Scottish Intercollegiate Guidelines Network guidelines state that patients taking lipid lowering medication should not have these drugs stopped because of age. 25 Furthermore, as older patients are more likely to have more severe disease and be treated medically rather than surgically, they would be expected to benefit from important secondary preventive treatment. Some of the reduced provision may be explained by a higher prevalence of comorbidities among the older group. For example, the lower use of b blockers may be potentially explained by a higher prevalence of chronic obstructive airways disease. The greater use of antiplatelet agents among older patients than among the youngest group may be explained by younger patients having to pay charges for general practice prescriptions and therefore purchasing their medication from pharmacies without prescription. 26 Information about such over the counter purchasing of prescriptions tends not to be recorded routinely by practices.
Work still needs to be done to understand why these important group differences exist. Our results suggest that women and the elderly need to be targeted for secondary prevention to benefit from the CHD strategy for Scotland. 4 
